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(57) Abstract 



In a radio based system are included 
stationary units and ponablc or mobile units 
and in the communication between these are 
arranged repeaters. Respective mobile unit 
follows one for the used communication sys- 
tem normal access schedule where transmit- 
ting and receiving functions are separated in 
time, for instance with a half lime frame. Re- 
ception for respective current stationary unit is 
delayed a number of time slots in relation to 
transmitting from the stationary unit, at which 
the stationary unit is aware of the delay and 
consequently the use of a repealer. Significant 
for the invention is among oiher things that re- 
peating is arranged to be performed within one 
time frame. 



I' 



Time frame 



RFP 



imMiiiiii iiiiiii 



REP IMil IIIIIII I MITT 



t 



pp llliiiiiiiii iimi 



Time slot- 1 



N 



Access demand from PP fo REPon slof(ch(mnel)n 



RFP 
REP 

PP 



IIIIIII mil i n 


ll+Hfl II 






111^ 


Hfll 1) 








ii.inii:: 





RFP transmits on approved channel to REP 



BNSOOCIO; <WO 9607250A1J„> 




FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


AU 


Auscralia 


GE 


Georgia 


MW 


Malawi 


BB 




GN 


Guinea 


KE 


Niger 


BE 


Belgium 


GR 


Greece 


NL 


Netherlands 


BF 


Burtcina Ftso 


HU 


Husgary 


NO 


Norway 


EG 


Bulgaiu 


IE 


Iretand 


NZ 


New Zealand 


BJ 


Bcnia 


IT 


Italy 


PL 


Poland 


BR 


Bruil 


JP 


Japan 


FT 


PortugaJ 


BY 


BeUnts 


K£ 


Kenya 


RO 


Romania 


CA 




KG 


Kyrgyiun 


RU 


Russian Fedeniion 


CF 


Centnl Africsn RcfMibUc 


KP 


Democnxic I^ople'a Republic 


SO 


Sudan 


CG 


Coogo 




of Korea 


SE 


Sweden 


CH 


SwitzerUad 


KR 


Republic of Korea 


SI 


Slovenia 


CI 


C6te d'lvoire 


KZ 


Kazakhs us 


SK 


Slovakia 


CM 


Camcrooo 


U 


Liechtctttteia 


SN 


Senegal 


CN 


Chiiu 


LK 


Sri Lanka 


TD 


Chad 


CS 


CzechoftlovakiA 


LU 


Luxembourg 


TG 


Togo 


CZ 


Cxech Republic 


LV 


Latvia 


TJ 


Tajikistan 


DE 


GeniuDy 


MC 


Monaco 


TT 


Trinidad and Tobago 


OK 


Dcnmirt 


MD 


Republic of Moldova 


UA 


Ukraine 


£S 


Spain 


MG 


Madagascar 


US 


United Suiei of Ajnerica 


FI 


Fmlmd 


ML 


Mali 


UZ 


Uzbekistan 


FR 


Fnncc 


MN 


Mongolia 


VN 


Vici Nam 



GA Gabon 



BNSOOCID: <WO 9607250A1_I_> 



wo 96/07250 



# 



1 



PCT/SE95/00849 



10 



15 



20 



25 



TITLE OF THE INVENTION 

DEVICE AND METHOD IN RADIO BASED TELECOMMUNICATION 
SYSTEM USING REPEATERS 

TECHNICAL FIELD 

It will be referred to the introductions in the 
following patent claim for device and method 
respectively . 

STATE OF TECHNOLOGY 

Repeaters in radio based communication systems can for 
many applications be of very great importance for the 
economy and functionality of the system. Exan^le of a 
powerful repeater application is the radio based local 
network application OMA (Omridesbegransad Mobil Access = 
Area Restricted Mobile Access ) . The application implies 
that the terminating wire connection to the subscriber 
is replaced or completed by surface covering radio. The 
subscriber is offered terminal mobility within one or 
more restricted areas. If repeaters are used the numbers 
of base units can be reduced by a factor of 10-100, 
resulting in that the costs for among other things the 
wire connection of base units are dramatically reduced. 
Repeaters can consequently be of great importance in 
future systems. 

The importence of repeaters has led to that DECT- 
repeaters are at present being standardized within ETSI 
RES-3. 
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DESCRIPTION OF THE INVENTION 
TECHNICAL PROBLEM 

5 

Compared with previous proposals within the field there 
is a need for refining and further development to meet 
the demands which have lately arisen in connection with 
an ever increasing concentration on repeaters. 

10 

The invention is based on the knowledge that, for 
avoiding serious delays, repeating must be performed 
within one time frame. The invention solves certain 
technical problems which occur at repeating within one 
15 time frame: 

- How hand over within or between cells respectively and 
between cells is made possible. 

20 - How interference between repeaters are avoided in 
spite of all repeaters having access to all channels. 

- HOW the use of capacity demanding double duplex 
communication between repeaters and base station are 

25 avoided without the need of separating repeating of the 
control signalling and useful data in different time 
frames . 

- How optimal selection of channels can be performed in 
30 spite of the portable not "hearing the base station". 

- How one, regarding portables, avoids influencing 
present DECT-specif ication. 
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THE SOLUTION 

See Characterizing parts of the subsequent patent 
claims . 

5 

ADVANTAGES 

By the invention system technical advantages can be 
10 achieved by repeater function. Hand over will be 

possible between cells and repeaters • The system can be 
used in radio system which use TDMA/TDD/MC, Appropriate 
fields of application are radio based local networks, 
system for wireless Privat Automatic Branch Exchanges 
15 (PABX), and public access* In connection with the above 
mentioned may in the short run the CT-system DCT900 and 
DECT be used. Notice that it may be quite possible to • 
use one and the same DCT900 or DECT-portable (PP) in all 
above mentioned applications . 

20 

Repeating is made within one time frame. One-way average 
delay which is added is therefore < 2.5 ms • One does not 
need to use two dupex connections between RFP and REP, 
which results in less capacity demanding systems. CRC- 

25 based micro diversity is possible. Macro diversity 
becomes possible. The invention implies that no 
separation of repeating of control signalling and useful 
data is needed, which simplifies encryption. Repeaters 
have a very big economic and functional potential for 

30 above mentioned systems and for coming systems using 
TDMA. with the invention are important problems solved 
for repeaters in TDMA-system. 
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DESCRIPTION OF FIGURES 

The invention will be described below while, at the same 
time, is referred to enclosed drawings where 

figure 1 shows an example of OMA with repeaters, 

figure 2 shows method for establishing of duplex 
channels , 

figure 3 shows a flow chart for repeating in uplink, and 
figure 4 shows a flow chart for repeating in downlink. 

DETAILED DESCRIPTION 

The following abbreviations are used: 

REP Repeater 

PP Portable Part 

RFP Radio Fixed Part (corresponding to base station) 

ARK Access Rights Key 

ARI Access Rights Identity 

The following invention gives directives how repeating 
with coding/decoding of control fields can be performed 
in radio systems with time shared access, as for 
instance in DECT. PP follows normal access schedule, for 
DECT does this imply that transmitting and receiving are 
separated a half time frame. Reception for RFP is, on 
the contrary, delayed a number of tjLme slots in relation 
to transmitting for RFP. 
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RFP, however, must have knowledge of this delay, i.e. 
that REP is used. Example: 

A. Set up initiated by RFP 

5 Set up from RFP is performed by normal paging 

message. Selection of channel is performed by 
PP, whereupon demand for access is returned by PP 
on the selected channel. REP compares the selection 
of channel with REP channel list. If the channel 
10 is not sufficiently silent, there will (see also 

figure 2 and 3) either be no repteition; instead 
PP is informed from REP that the selection of 
channel is not accepted. The message is sent in 
downlink on by PP wished channel. Or REP selects 
15 another, more silent channel for the RFP- 

communication, such one that repetition in 
downlink from RFP yet can be performed on channel 
wished by PP. At accepted, confirmed channel 
selection repeating is made in uplink. REP adds 
message to control field regarding present delay, 
i.e. channel for RFP>REP-communication. N.B.; if 
such message is lacking, RFP shall suppose that the 
delay is zero slots, i.e. communication is 
performed without REP, direct with PP. 

25 

B. Set up initiated by PP 

Set up from PP is performed by access demand on 
wished channel 

30 How to avoid two REP uplink repeating the same message 7 

PP indicates wished RFP-identity (corresponding to 
FMID) ^ geographically unique). But this RFP-id also 
comprise a local REP-unique addition. This addition 
35 has been added in downlink by respective REP. 
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Possibly REP can remove the ID-addition in uplink 
in order not to distract RFP (see fig. 3) 

How to avoid two REP downlink repeating the same message 
5 on the same channel ? 

The problemn does not exist for established duplex 
communication because REP knows which duplex 
channels it is managing. For simplex messages from 
one and the same RFP, adjacent RFP should, on the 
contrary, repeat on different channels for avoding 
interference. The selection of channel can be made 
in such a way that REP which receives simplex 
traffic shall repeat on the free channel which 
latest by REP carried a finished duplex. (Channel 
change can also be performed by REP if PP demands 
"change dummy bearer position") (see fig. 4) 

How to manage hand over between two REP (inter REP 
20 handover)? 

As previously mentioned each REP indicate his local 
unique identity as an addition to the RFP-identity . 
This entails that also inter REP handover is 
25 managed - PP indicates, as we know, indirectly 

wished R£P-id at each new access demand. 

How to manage hand over between REP and RFP? 

30 In the same way as inter REP hand over. PP "sees" 

that REP and RFP have different identities . This 
implies that REP will not repeat the new access 
demand from PP, because REP is not addressed. For 
RFP occurs a "normal" intra cell hand over, but 

35 in addition with a change of delay between 

trans mis s ion / recept ion . 
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Two adjacent REP can by using a common identity be used 
for macro diversity according to previous invention 
announcing. REP ought to have an access key (REP-ARK) 
corresponding to PARK for PP, 

5 

By REP comparing REP-ARK with ARI from RFP, REP can 
decide whether it has a right to repeat traffic from the 
RFP in guestion. 

10 REP-id can also be used by RFP for adressing specific 

REP for system updating, trouble shooting etc. I may for 
instancce be valuable to have opportunity to change REP- 
ARK for a REP. In this way can for instance operator's 
belonging be changed. 

15 

Emergency call shall be repeated independent of REP-ARK. 

Referrences are made to the figures which should be 
self explaining . 
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PATENT CLAIMS 

1. Device at radio based telecommunication system 
comprising stationary units (compare base stations) and 

5 mobile units and in the communication between these 
arranged repeaters, characterized in that 
respective mobile unit follows one for used 
communication system, for instance DECT, normal access 
schedule, where transmitting and receiving functions are 

10 separated in time, for instance at DECT with a half time 
frame, that reception for respective mentioned 
stationary unit is delayed a number of time slots in 
relation to transmission from the stationary unit, at 
which the stationary unit has knowledge of the delay and 

15 with that the using of a repeater. 

2 . Device according to patent claim 1 , 
characterized in that repeating with 
encoding/decoding of control field is arranged to be 

20 made by means of time shared access, compare the time 
shared access existing in DECT. 

3 . Device according to patent claim 1 or 2 , 
characterized in that a set up, initiated by 

25 respective stationary unit, is made by conventional 

paging message, that each mobile unit performs selection 
of channel, whereupon the mobile unit returns access 
demand on the selected channel. 

30 4 . Device according to any of the previous patent 

claims, characterized in that respective 
repeater compares the selection of channel with a 
channel list for the repeater /repeaters. 
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5. Device according to any of the previous patent 
claims, characterized in that no reE>eating 
is performed if the channel or connection in question is 
not sufficiently silent, at which the repeater instead 

5 informs current mobile unit that the channel 

selection is not acceptable, in addition to which the 
mobile unit transmits the message in downlink on wished 
or selected channel, or that the repeater selects 
another, more silent channel for the stationary unit's 
10 communication, at which such repeating in downlink from 
the stationary unit yet can be made on wished channel by 
the mobile unit. 

6. Device according to any of the previous patent 

15 claims, characterized in that, by accepted 
or adjusted channel selection repeating is performed in 
uplink, at which the repeater adds message in control 
field regarding present delay, i.e. channel for 
communication for the stationary unit and the repeater, 

20 in addition to which in the case when message of 
iMntioned kind does not exist, the stationary unit 
assumes that the delay is zero slots, i.e. communication 
is performed without repeaters direct with the mobile 
unit . 

25 

7. Device according to any of the previous patent 
claims, characterized in that set up 
initiated by the mobile unit is performed by access 
demand on wished channel. 

30 

8. Device according to any of the previous patent 
claims, c haracte ri z edin that the mobile 
unit indicates wished identity of the stationary unit, 
at which is prevented two repeaters repeating the same 

35 message. 
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9 . Device according to any of the previous patent 
claims, c haracterizedin that, at simplex- 
message from one and the same stationary unit, adjacent 
repeater repeats on different channels for avoiding 

5 interference, that the channel selection at that is 
arranged to be performed in a way that the repeater 
receiving simplex-traffic repeats on the free channel 
which latest by the repeater was a finished duplex, at 
which two repeaters do not downlink repeat the same 

10 message in the same channel. 

10. Device according to any of the previous patent 
claims, characterized in that the hand-over 
function is arranged to be possible between two 

1 5 repeaters . 

1 1 . Device according to any of the previous patent 
claims, c haracterizedin that respective 
repeater indicates its local unique identity by adding 

20 in the identity of the stationary unit, which implies 
possibilities for the hand-over function between two 
repeaters by the mobile unit indirectly indicating 
wished repeater identity at each new access demand. 

25 

12. Device according to any of the previous patent 
claims, c haracterizedin that hand-over 
function exists between repeater and stationary unit, 
that the mobile unit detects that the repeater and the 

30 stationary unit have different identities, which means 
that the repeater will not repeat the new access demand 
from the mobile unit because the repeater is not 
adressed, and/or that for the stationary unit occurs a 
normal intern cell-handover and besides changing of 

3 5 delay / recept ion • 
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13 • Device according to any of the previous patent 
claims, characterized in that two adjacent 
repeaters are arranged to use a common identity, at 
which macro diversity becomes possible. 

5 

14. Device according to any of the previous patent 
claims, characterized in that the repeater 
shows an access key corresponding to PARK for the mobile 
unit and/or by the repeater comparing REP-ARK with ART 

10 from the stationary unit, the repeater can decide 
whether it has the right to repeat traffic from the 
stationary unit in question. 

15. Device according to any of the previous patent 

15 claims, characterized in that the repeater's 
identity is also usable by the stationary unit for 
adressing specific repeater for system updating, fault 
finding etc, for instance for making it possible to 

change REP-ARK for a repeater at which also the operator "'^ 
20 category becomes possible to change. i 

16. Device according to any of the previous patent 
claims, characterized in that emergency 
calls are repeatable independent of REP-ARK. 

25 

17. Device at radio based communication system 
comprising stationary units and mobile units and in the 
system arranged repeaters characterized in 
that repeating is arranged to be performed within one 

30 time frame. 

18. Method in telecommunication system using stationary 
and portable units and repeaters in communication 
between the units, characterized in that, at 

35 establishing of duplex-channel, access demand is sent 

from current portable unit to current repeater on a slot 
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(Channel) n^ that slots are selected by the repeater for 
conmrunication with the stationary unit, that for uplink 
the best slot of n+1 to N is selected, that for downlink 
the best slot of 0 to N-l-N/2 is selected, that at 

5 performed channel selection is repeated to the 

stationary unit from the repeater, and that in control 
field the stationary unit is informed of desired channel 
for the downlink repeating, and that the stationary unit 
transmits on approved channel to the repeater which 

10 after that repeats to the portable unit on the channel 
which was indicated by the portable unit at the access 
demand above, at which the duplex connection is 
established. 
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